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(57) Abstract: A method for controlling an ink-jet 
recording apparatus where a liquid container having 
a piezoelectric device for detecting a liquid inside can 
be detachably loaded. The control method comprises 
a measuring step at which a sensor unit disposed in- 
side or outside the ink-jet recording apparatus mea- 
sures the characteristic value of the piezoelectric de- 
vice, a judgment step of judging whether or not the 
sensor unit satisfies a predetermined condition, and 
a control step of bringing the ink-jet recording appa- 
ratus into an active or inactive state according to the 
result of the judgment step. It is possible to judge 
whether or not the piezoelectric device operates nor- 
mally, to confirm that predetermined amount of liquid 
remains in the liquid container, to detect a failure of 
the liquid container and the piezoelectric device if it 
occurs, and to measure the inclination of the liquid 
container. 
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2 t^-r h u y 1 8 o <> u>r^7oo 
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j*^* »; vi/mm^— & i i 6 izmwtgnx^&o u ^ ^igt&^— ^? ? 1 6 
&§E»j-r3 ^ t iz x b u y 7 o omit^m.^^ no2 ^fe^/s^©"!^ 

falz&m.&M'r&o U y i^— *ftJ$J3M£7 2 2 fcfc^-v U y^ilfifr^E-^ 7 
1 6$»t§ 0 

>^#— h'jy^iso izmm^titiT^^-j-^—^ 1 o 6 fctjEH^gM 

3^£7 2 O^ct-^TM^n^o JE«^g$lJ^m7 2 0£J;oTM£ft£T 
^^i^ 1 0 6 <D^£ffi&#tMt&mSB 8 1 OlctoTtm^o 0>J^i^ 
ff«^g$iJ^IS7 2 O^T^j-jl-* 1 0 6lzfemi£%mQ-fZ>Z\£lz£^ 

8 1 o«t^ 0 €titj;ot, #M^tBgi5 8 1 0 itKmm^coi&mm^k 
#tM^m^8 1 o{±t^^^.3i-^ 1 0 6cDMKj^s©^aij#tt^mbT% 

cfc^o 09S.fc£x JEm^a$iJW^7 2 O*^^ l 0 6 JzSjE£EP7jOU 
tt«t^m^8 1 OtimttiTZo ^tifciot, ^tt«*&ffi3fl8 1 0{«^®J<£> 

5 0 t3HBit^-&TjD<o F)ffe(D0km3:nmmzjfoVTm%.-ttii£&^o m^ut, 
fc<Dgk{*tTz>o <&mm&iti%fi8 1 o&t?^3-x.-# 1 0 6 (D'-m&m^kiHT 

3 * ^ >^l~;W It, I31t^ 8 5 0 #^<£f»£mM¥"J^gfl 8 2 0tl 

m?z>o ^mmi^ms 2 o^^H^n^t^*^ ^t$»j^8 2 
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£*l*;l*;i/2 0 0 O-WSSfcH***^ 5 0 0T-fe£o ffi#i|IH* 2 5 0 0tt 
31^— M-^^^SP©*^ hzi >tfo.— ^ 3 0 0 0^tB^-r^ci:^Tt^J;-5l3x 

hn>b-o.— ^ 3000 tgitSo 31^— a^(i N >^#— h y 

^^4t2fgTifeotUK £fc N «M4tf*lJ£IS8 2 0MM7 5 0-\ 
h IB^^g £ iMW5T# t -r § to <D\m^ & 2> o »fi^ qlf £ ^ ft 

* h mmmwftMftTF -mmvtmiz $,§i^c, *f — aw > ^ ^ ^ ^ h ta^^ 
^tswj^8 2 owjw7 5 o^mftmrn^zmmrzo mft*smm^i±, 

!|#t£<iifMi£tf 8 1 O^T^^^m-^ l o 6©#fM£f&tB-r3*-f 5: 
>^7*-h U y^j&W >^xy hl33t^BJ;:^i£;ft£E$-?:&£^o $Lfz, 

^ ypffimmmfeffi 8 3 o aw >^ *— h y y vnou >^ &m%.(Dmtztfffim 

ZtifzZt ZmW b tz B#T" feott <fc V^ 0 
^ > ^vi^MSO^ 8 3 0 *W > * 5b — r y y ^l*!<7M > ^ IfpftfeCDWitz 

M£ntzz£%Em\vtzm&&*)mMizmwT%o ^>^mnmm^8 3 o&. 
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^mfe&mtttmm&s 5 okh3^-&t*5<o F^©^m±iB^^ k 
>^vi»a^jj^8 3 oiz&ttzm^cDJ >?<Dffimm.&pftfc(Dmizm^fzh 

££s ©JffllSP7 5 Olzm^&ftTZo fflffl&7 5 OCDJEE«^g#JffiI#|8!7 2 0 fcfc x 
#t£«J^gp8 2 0 A»t)Ofif{:j6DT7^fai- ^ 1 0 6 £mEE^£-^;L 3 o 

mm%miz z>m&&&^ 0 t^ts ibises 5 ofciatst^tLsm 

h >trt?x.y hmmmmizmm^nr^mizT^^^.^.—^ 1 0 6 

> * ©MUM * Hf D IzWtfe bl 4> «fc V^o 

77 1 2 Z£ Zlzmm-tZo **v77 1 2 ii s tg|^>77 1 8fc^i — 
^ s/K7 0 2§ + t>3/77 12 t{£gftW\ ffl*^y K 7 0 2 

j^s #t£ffitfcffigfl8 1 0 S #ttfi*J^8 2 0, Y >^v8itfi»CT8 3 0. 
m^§P8 4 0:fc<fct>*f3tM8 5 0!t O^^x^ M3^lg©l*lSflx #!lx.fc£s 
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4 0 jsj;Mtar,i:s 5 o&-r >^*- h u y^tnB#-rso mmmuomi^m 
{it&Mss i 0 . mifm^g&s 2 o s >r >^^»a«o^gp8 3 0, mtius 4 

0 *s cfc „i!tt r:: s r. 0 (±, O^^iyh fB»§ggfr £> ic:#Ji£ rJI£& «fc a t: 

(DmMB'E; iz w. - i Y > * * - h U y ^ £ El 1 ©»l ofe-r>^*— h 
El 9 (i, M 1 t- -i -f >^ # — h U y >^x^ IBii^g ti 

EI 9 <7j> -7 i t - t, i; <c|3 8 £#Hg loo, -f>^j;iyh fBH^S<DS&f£&aB 
— h U >y > A- u o iitz t^iz^ j >P y r fBS^fifcM >^ 5b— h U y S> 

3fcfcs IEE'^^i. v (iliW^7 2 0# s 7^fax-^ 1 0 6 ©5fr?«H4ffi*tfttti 
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«SR"*>mjE-ea&*o ^©^ 0 9 (a) iz&^t, mmm^tams i o 

ftS^aMSJfcbT©^*;]^ OOOC, fcb<fci>f >^yx» Ma«SI«t:K» 
&n*^f»tti*«l : ?2 5 0 0 fciggj^-rs^gp©*^ hn>Ka- * 3 0 0 Ol3 s 

T>73-3-^-$ 1 0 6^^tt^ii^F/f^©^^Mfe^^V^^tJl^-0© 

fe^^v^-^-fcji^— o©5g^$m*-rs«fc-5t:K^uT i fe«fcV'>o ^e>(3 s mist 

©5ft^Ft:xii©-5 *>©^:WiI#m^©fBHftTfc&frS£\ * b < £/Hg# 
^ ^ — o ©^^ te£ N # lz :n ^ — -e & & z: i: * ^l— If — t M£n T & S^T- o T 

&tzs <<>?*jx.y vum^w&mft^mm&^&&m*fflmu& 5 o# 

f34ibT&<fcV^ ^ttfcctots y MB^^S©^*©^— 

£*i3o ^ ttfW™^pJ^{±f3^g^bT©Kj^^^^f^TO T ^^ 0 

^£j^©{£g^#i&£i*£fc#>©jl#-£ s tit^a- if-£<fc5MiR^©« 
r^^-^m-^ 1 0 6©m^#l4ffl©^t bTii. ffi«*^©^^i:ffi«S 
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g^^T*fe?>fetoC^B#^o J±tt^-N©IB^©^M^«s Ell ia, m 

1 1 b, mil cm^t, s.mmi 6 o, ±mmmi e 4 S r^mmi s 
±mmm^ 16 8, T^mmm^ no, mmmm 112 (Dmnm^mm^-r 
^^ax-^ 1 0 6frt>mmmk&ffi8 1 0 mx<Dm$&(Dm%wtemm&mmh 

2 id £ o T 4 > ^ s> 31 y h IBil^g&iMI^ -T S C £ #T* % S JRjUfc j& & „ T * 

^jloi— ^ 1 0 6©^^#'i4ffi^^-A?)s j1*cd^-7— ^3<fcuf^©^t±x mm. 
mm^m7 2 QfrbTf^z.^—* i-o 6^m&m^ifi&mi<tiz (i9 (b) 

o r^^i^ — 37 10 614s iMf^fitSo 7*7?-zlx.—& 10 6 
^^-^7 10 6 fc^fig*sW5»-&fc:tt. yj?*-*.^—* l 0 6 l±pJx%.<DMft 

&hte^o T2?-3-^— * 1 0 6&m%.<Dmft*\;fzfr^fr<Dmmi±, n&m& 

tH^8 1 O^^-ai-iJ' 1 0 6©»#tt§^mbfc^^#tt»J^gP8 2 

o ^j^-r s c: h iz x ^xmm-r So^ti^ 

IH9 (B) lz£^Ts 7^f-ax- * 1 0 6 b&l^^fc&s 

b&wtt-s-tc:^- i ©^^m^rs ck-5 titttiKi^, 

J- -7— 1 ©a^^x ^lz^^—x^&Z\h&3L—^—lzm.%a-t%^.mX$)-3T 
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#t4ffls wn&vi«r-i:fi6 8 2 o fc:&tt*^j^jR&£©*33Vc**o tz?-^— 
^io 6^ivj<uo n~c^£aw h u mb^sc 

n:V l.t M t : • «j \tmm 

h u ■•> > a. ci^-r^>o *fct±x ett3gi*£ *t,-t^£-f >^#-h >; y^t? 

BWrTijI: R 7 { : • » & «> fc: N 3-— -tf — S 2 <^^4R-r £ £ t § 3 J; o fcr 
El 9 (B) {I.ru<T> T^^ax— * 1 0 6 #l^©ftf££ Lfc©-£fcfci\ 7" 

^©Wsfc&OlUll .^niifl, T??-^^— $ 10 6W >^# — h U y^CDSiJgCD 
i.'.k M'£.<D0kftl£s ±m&tz.\tTtm<Dfr&MfeT&gk&-T:$>^'C 
EI 9 (C) Ljj^T, ^fitt^«©ll^m«©^*Stfc$ftV>»^fcJ± N 
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(DMtfI±s M^iz^^— X"&Z>Z\^n.— if— lzm l R\TZ>M.mX*$>^X 

wmmi,T^z>tzibiz4 >?&tp^x.^—? i o 6 (Dmmizm^m^ j > 
<< >?<DmtiL&T?^j-x.—p i o 6 <Di±LWizm\sT^-&^m^ << v 
106 iziiLWizm^T^tz^m^ — M.m.m^titz^ v u y^aw >^ 

if— fct. — 2©Sl^fc c J;oT. -f >^^y hI3^g£EP^nJf£ 

i^^r >^#- h u v vxmi^%wmAz-rz>tzmz^ j.—v—^^s 2 &m 

MTZZh&XgZ&oizWifelsT&^o #^rS 2 £ cfcoT'f >^x y hSB 

8 5 0 (zfB1t^-yrT*5< Z.£1)W£V^o 
EI 9 (C) ££^T. ^OTM^ttffi^F^©^*Mfc-r^^{i s ^f>^ 

ill 9 t^T&s ^ >?#— h V y^**^ >?i>x.v bmmmmiz^m^titz 

h^<D7u— £^bfco b^U >^^^^ hlB^B^Sbf^^^-r^iaSu 
£HI9©:7D-£!iff bT*>J;v>o -f >^xy MB^g»Ep^«S 
{cfeSh#(3lI9©7D— ^^^TbT^ctv^o mm^v Y<D>7 U— — > 

iz^ ^&mfe$ntiMmtemmizm9(D7T3-%:m'ifVT ! b 



WO 02/04215 PCT/JP0 1/05 756 

24 

III 1 0O7D- EI8£#flHLoo N ^>^S?iyhBftta®lft* 
MlT^C bW 

^i^w-a-tiHts 7^^x-^ 1 0 s\mfe<Dm<tt-rz> 0 — TZ^^ 

10 6 fc^Hltf*S»^K:H: N T^^o.^— ^ 10 6 &FJt^<E>Wj#£ b& 
(mi 0 (A) #M) o TZ?-*.*.—* 1 0 Qi$mM<DM}ft%:\stzii> : gis>(Dm 
Brfciu *3H£fitfctM8 1 O/b^^^j.a:-^ l o 6©Mi&#t4^#/±Sbfe^^# 

ElO (A) fcjfeV^Tx 7*??*.^— * 1 0 6#Br^©«H^*L^»'&fc:B\ 
m*gP8 4 0l;s i7-3©^ttS. ^fcs 79?- a.*.— ^ 1 0 6#JjJf^© 
ftj#£b&^i§1§rt3fc}: s 7^/^ax-^ 1 0 6^ifti^^^it5^ 

S 4^>^^xy hfBagm'MgbTfccfc^o frfrSW^-fcttx ^S4t«J; 
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£ ti & h ^ & s > ^ ^ ^ ^ h $^mmmi±m<^^m^m c & a <, 

010 (A) iz&^T, TZT-i-^-t' 1 0 6#p/r^(9Ms£b£^£& s 

^&^cirfrgfr£^jfrr& (mio (b) ) 0 ^mmm^mh\,xi±, t 

>7 3-=lx.-$ 1 0 6 OllSt^lfcSgllt <toT^Cfe^«i7©itig 
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& N ifi— (D7??-3-^— ? i o 6 frt>$tmgtitz'j>&< t.^ 2 -ocommn^mcD 
mo<%&m-c* & o t & ct v > 0 

(H10 (B) t*5V>T. 4>F^Mtft^'tt{t^F>lf^©^#^Mfe^^V^^^(i> 

h U y^"Ctt^*IHt5&«)fcs -2. — If — i)*^^" S 5 ^3§iR"t" 

0 fcHBtt^r-e-T* < £ b^<> 
EI 10 (B) fcjsWTx 4»FMi&#ttfit©fii^m^©^#^^fc-r«^t3{i s 
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mi 1 Afr£>mi 2fcfc> JSEl^f ©-^Mlt'*57^^ai-^ 10 6O 

V>^tt^)o EI 1 1 Af±. T =f- — # l 0 6©te^:¥MEITfe^o HI 1 1 B&s 
7^^ax-^ 1 0 6<DB-Bmm%m-r o Kill Cfc^ ^ l 0 6 

(DC-cmm^-To gt>izmi2 (A)&xnmi 2 (B)fct» t^^-^ 

1 0 6 OWmSS^-fo El 12 (O&cfctMUl 2 (D)fc3\ ^ti^M 

>^£ — h U y^ftfc-T >^tmtz^flX^^hl^COT^^-a.^— ? 10 6 £^ 
tfilS^«fc7jc^<Z)^fiffillIS&^^bs Ell 2 (E)*?cfct>*EI 1 2 (F)fcJ\ ^ti^ft 

>^#— h u y s^tr^r >^^v^#©^^^^^— ^ 106 ^tsmm^o 

7^?ax-^ 10 6il m£tp&lzmZVKZ>mn 1 6 Utt^Stl 7 8 

00 ) CiS^^ti^^Ml 7 6^ Mi&*51 7 6©aMOfIJ^iES^n-SiEm 

1160^ jesji 1 6 Q*mj5frt>teLi$foz.$$±.ummi 6 4 ^ctt>*T^«^ 

1 6 6 ±ffin.U 16 4 h«m69(3^-r§-h^it«^ 168^ TS&ttlS 

166 hm^mz^r^Tmrnm^ not, ±&mm 1 6 4#&-&±%>m 
mm* 168 ©rafcERstu ^o^t^tiwt^t^iiiis 172^ 

§*-T^o Elfl 6 0, ±SPS@1 6 4^3«fcU f TgP«ffil 6 6{«*ve*t©£ 
^hbTP3B^**-r^>o J±SJ116 0, ±§Pm«ll 6 4 *AVTfB«ffil 

mmmi 1 6& N *isi 1 sogit, wni 6 i«aj:afc^$nso 

^tT^-f 1 6 2 (Ax JgS&^l 7 6 ©Hal 6 1 h@nMhail 7 8©i 
®CDlfn 16 1 iifciotM^^o StSl 7 8©JESfft^&S^ffl!|©® 
(WTs r a®j £:l^o ) m«#:§tfW3®bT:fc!K ^tf^ 1 6 2 {« 
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i 7 8<D&mmteWLi&&mti&^&oiz, mmmi i 6&&t&i i st^utt 

T43Ds T33S^1 6 6©^^T!fe3HB^©'t'Ji>hliP 1 6 l©chhh# 

MP 1 6 1 ©MHIcfc t>&/J^<&-g>J;-5 t^^^^tiT V^-2> 0 -3r x 
1 6 6©^®fUJl3{± N j±«Jil 6 OtK ^(DHMffifrcDipibbffln 1 6 lcD^'h 

□ 16 l©®aJ: D &/Jn£ < N 6 6 ©RB^©®^ 

< ft § J: -5 fix ^ § o 

— #s JE«® 1 6 0©M#J^i±s 6 4# N -^©3^re&£R}fc 

gfl#©4"i>£:lilP 1 6 KD<P>btm%&— ®.TZ> kolzmfftZtiZo ±ffiWMl 

6 4(Dmzffifr(Dmmi±, mai 6 l^^mmm 1 6 ocom^^mm^ t> 

bfe^oTs Etll 6 0©^gfl&, ±S$S®1 6 4©^gaSi:TgPa® 1 

^t^Ts BE«jii 6 o ^m^^iMab-rsc t&x^Zo &mmi 6 0. 
#\ tsp«^i 6 6 (DHmffifrte xwmn i 6 i©a*»-es ®^#g&*;ii\© 

&IHP 16it?J65. cio^jtiCctoTs Si&t&l 7 6©5*>flPgl;:Jg®j-r&Jg 

a&^y\ up i 6 naot^^o _t^5«^i 6 4©ra^#. 

JE«il 16 0 ©RB£B#:fe ££>*T£l5«1i 16 6 ©RTM^&PiP 16 1 £ DIB^ 
2>S/.h£^©T^ MlMfc 1 7 6 # £ ^ ggj, b ^ < & £ o £ £ fcx JE«jl 1 6 0 i: 
S^^^-Ti.T^«@l 6 6©R^#&<i;£>*±3l$m^l 6 4©R^#© 
TSBS^l 6 6©R^#©##/j^^o TM^l 6 6©RB 
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±mmm^i 6 8 a, mmmui 1 2§^LT±gp«^i 6 ihmnm^ 

T^mm 16 6 £ o izrnmm i 7 6 ©^Myi3B/$£ft3o 

±umm i6 4fc j±mm i 6 o (DmrnmizM^fi^tzib, ±^mm^^- i 6 

8 b&M-tzm^lz&^T, EEMmi 6 OcDmgbTffimmi 6 6©JS£i:©fn 
J:«ilb<x ^t)(zqrtgTfeofe^bT^_hgP«ffil 6 4 h±gpm@^ 16 8 

in 2^mmmtvxm^x±^mmi 6 4i:±g&««r?i 6 8£&g^ 

£-t±T^£o CcDct^^-T^Ciii-es iE«® 1 6 0&±g|5«Ml 6 4^111611 

EEm^^»tfil 7 6©a*.©ffiSm^t-it®-r^^«jfI^6i:yb^ T 

* 1 0 6 fC^tV^M-fis SV^^^^tL^CiitZ.toT— 
d^#$?2;b^o ai-^ 1 0 6 ^-MCW^i J:t io^ 

^jc— ^ 1 0 6©mD$^#^£&& 0 2£*R1 7 8 CD^£^<&§ 

^^(ZcfcoTtgi&^^^-r^o ip*»s i 7 8©^je^^©§^ hfCcto 

»a5J^©g|5##3SffijL&^o ^^^ii— ^ 1 0 6 ©JSi&gflkW©^ 

#/!) s igi{fb&l>fc#>£y\ g& 1 7 8©^Jg^^©^>CDt^rbs . ^ 
1 0 6©jEmi^£*i<fro/h£ < U famfal 7 6^<t5ii:fcJ;otI 

?-?>m$8^>?> (PLZT) *fe^$e§Mb^V>iSl^XffiSM^MV>ac 
^W*b< s S$ti 7 8©#^i:bT^;l/=I-T^fe{±T;v^3^^^v^^^^ 
;W£bV> 0 «&l£l 7 6 fcfcfc, *f£l 7 8 tmtttH&m^&^t&ft 

SbVAo ±g|5«@l 6 4, TSUSfel 6 6, ±$P«»^ 1 6 8 *5ctl>*T^m^ 
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$tffc&#£b&l^ fe&Wi^b^ 1 6 2 f^fcO^^AJ^^tl^©^. 
{PJjt{±m#:* s #S-r^>KSh^^o 7^^ax-^10 6(l £©^CD^fbl3 

ifmctft*^ >b— ^>^o^bS^fo 
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X (D £ f J HI"')" o./JrSh bTs — & ©JgtfrgB #Jgtfr b felt {3 Jg«jg& 

tisto h ivi ^ laotsfs rn.mm.ij £ mfe? % z t iz X -d X ±t JgJl WlWl 

stunts /j-A^Mius^fc^ ^^.{^jEm^^jffl-rs^^^^^o jee 

*ss^t ct "j x it; <*. ntzm^y—v xw§ 0 r^^^-x— - 
^ is t± cd xl- m i -c- < t ^ < . itt>&^toM^m* hki&SG!)^ &mmm. 

% t % o) & .!.'.•.:.: iji'iiwz&y— »; xtiu Sfc£Ei$&ra&f&j£#£4^-r § 
£ i:T-> JUv'.M, 1 -:^ r s ^^J^f-r^o 

Jl«< f mi t . VV.{'t:cDT K 5. V $ >X&m*.$i1tttL<i > K— *?>X1$m>kX i %> 
5fe*fcfcti:lK.rj| \'K>'ct:lZ&-oX, ftilMf sE^fLfcf 

-fist: a. I.\l$#f m£^^^£f$£Tte/B-r£o dCTs 7^ 
ax-^ i o con: o&is^iiii&fcA^-rsc: tt\ tp?-*.^—? i o 6i±4> 

%.t ism t . -j - v * i x - * cd jgi&gp i3 ^ w- a nmummm c «t t £ -r a ^ 

7^fax-^ 1 0 6©iSSj^fcj\ mmWLl 7 6 0^P4P 16 1 mot 
&3££ft£3r + tr>f 1 6 2^tWt'fe5o r£ffc^P«3fc?W#3fc#fc: 
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Witt Utot '^t±^f*:^Srtt:«ft:*s^t:a&Si:©|ft^ 
1 0 6©^^t*^^ 1 6 2 CiM^^OiWot^^i^^, tftCDfi 
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^ ^ < & o ft £ z 5 (3 * * u y *; ©Mti& if-e^S 13 ft* 

3-^*.-$ i o 6 (omm^t(D^mmmm^^mi^m^(Dmi^<D^m^m-r 
zmft&xzFmmiz-D^Tmm-rzo n??*.*.— ? i o 6 iz&\,\x. ±^mm 

Sg^l 6 8:fe<fcirF«Mtffi*H : 3 1 l 7 0£^bT. ^ft^*l±£|SSMl 6 4j3«tV 
TSPS^l 6 6 tznEEZmuTZo ELMM 1 6 0(Do%, ±ffinm 1 6 4:}3cfc"tf 
T£fl«@l 6 6 fc&i;ftfc^#fc:fc}:mi^#£b&o ^©tt#fcJ;oT> EESJ1 1 

6 ot±mzTz> 0 i±nmi 6 omnctiaotiin 7 6©a^©is 
^g^ttii. 7*^*.^—* 1 0 6 (DMmffihut&hfD&mmM-e&Zo ^ 

BE & EP An b fc^ dISM tmfa £ <D&Mtm *§SC#SCi:tff§So i^S 
S&fc^ ax-^ 1 0 6 0li«f$ii^t5fc^ J£«Jil6 0£&«2 

16 4. -ra&fra 166, ±mmm^ 1 6 8:&j;trF£Bm«s{^ no^t 

f s= 1/ (2 * 7T *(M*Cact) 1/2 ) (5U) 

h©ftlT*fe&o Cact(±Mltjg|5©3>7°^^ T>^-efe^o 

HI ICit *HW$H(3j3V^T. ^fcT^-r >^#B#bTl^V^# 
©7^i:n— * 1 0 6©»r®E|-efc£o Ell 2 (A):fc«fcl>*EI 1 2 (B)fci\ 
* tr^fC-f >^#a#bT^&^il;£©T^^— * 1 0 6 ©iglftgfl 25 <fcZ>* 
3^tf^-f 1 6 2©^ffiH|j^-efe5o 
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Mac! - M|>zt. + Melectrodel + Melectrode2 + Mvib (^2 ) 

hmztiz. zzt. Mpztj± N mmffikijsttzRmm i 6 oomztfcmm i 

6 OOffi/Sii^h'i&iH'.ttJll 6 0©®8rciSfcbfc Melectrodelii, 
SM5(i.tj(t -j | :x.:[imi 6 4©JP^i:±aJ«® 1 6 4©?&J&i:<D;K£±gB«fiB 
1 6 4<Dm:rcl> I ^4>©^»5o Melectrode2teu S»fiPt:*ttSTfB»ffi 1 
6 6 1 u!:-.li^.l 6 6©^Jgh£D^*T^«@l 6 6 OMj»T«l^bfc*© 

T-feSo MvibiL. &jl&8Bfc::i3»*3ig»«l 7 6©JP££:^»j*Ml 7 6GD^jg£: 

Wmt&X'ti.. II". '.{•:»/; 1 6 0. ±fSPS®l 6 4s TSP«M 1 6 6 jS&XfMWbffi. 1 7 

6 0. ±fli:;l£f* 1 C> 4d5«tVTflJ»ffil 6 6 fc&^TfciU ^*l£> ©ASSIST- fe£ 
R^ai^W'APJi^vrU:. il^tM btMT" t ^ i5 Wt"^ I. ^ h b 

tot, v v-r ii — ^ 1 0 6tl*5l>Ts Mactii, JigGS® 1 6 4. TSPS 
il66. fi .L v .'. : 1 G 0&&vm&fiLl 7 6 CD? *>(DmWjmM<D^fl^tl(D^ i~ 
— 37 >XC0fU'C A; 6o &fcs =J >r^-T T>X Cactfi, JlSBttHl 6 4 N TSfl 
«S1 6 6. li M.:»tf 1 6 0*«fcrFJg»«l 7 6 05%Oiiiifc<fcotM* 

Ml 2 (A). (B) s (D), (F){±. 7^5^^— * 1 0 6©iSIfrSB:fc 

«kt>*^r-v tr y i c 2<Dmffim&&7jk-rifi, zn^commwiz^x, cact 

H:7^fix- 9 1 0 6©Jg|&gp©3>7 , ^>r 7>X$^to Cpzt, Celectro 
del. Celect.rode2:fJj:t>*Cvib{i^tl^tltglbSPfc:*5{tSJE*M 1 6 0. ±gPS 
11 6 4, Tfft'.lifS. 1 6 6:fcJ;lM£ifr*Sl 7 6©3>7-7>f7>^^^to Cac 

l/Cact=(l/Cpzt) + (l/Celectrodel) + (l/Celectrode2) + (l/Cvib) 

(5*3) 
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^2*5^7Jt^3 <fc t) s Ell 2 (A)kiu Ell 2 (B )(D&o titi t^T^^o 

HI 12 (C)fcj\ r-S^S^^>b s +^l3iR^$ns Tt^^x.—t 1 0 6CD 

H^Mfi^STTo M' max 

M' max=(^* / o/(2*k 3 ))*(2*(2*k*a)V(3*^))/(^r*a 2 ) 2 (5$4) 

T'^^n^o ft. 5$4fcJ\ T^^-^-^-^ 1 0 6©Jgtm^#^ga©R7BT'& 

fr3<fc?t3, M' maxM«jgP©^ai:. mt&<Dmm. P £ J; ^T*£ < 

k= 2 *7T* fact/c (it 5) 

(fact(«#:^MnTV^^V^i:#©St!J^©^lgJ^^-efe^o cfct^^fe 

M^©il^a^M^Mfc^nTV^^Illl 2 (OOtl^-CDT^^^^-^ 1 
0 6©Jia!jg|5^J:7Jfdr-vlf^^ 1 6 2©^Mffi|£)S§£^;-ro 

012 (e)^ s mfanmcomfo&ffiMztis t^?-^^—*? i o 6©ig«jsi 
mt$.&m&LT^&m-&<DT??-j-x.--# 1 o 6commm&m-ro ^4(i, #ix. 

£g*<?M±-^>;*M' max^^l-^Tfe^o — 7^ ^^P"3©r^^« 
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^tlfr-f 1 6 2 ^CiftMLoor^^ax-^ 1 0 6 ©ISi&fS^ 
©JHi2 tc & 3 r^fr^m^ * tz iiSSt & o (is 

M' =yo*t/S (j£6) 
hit^o tfcfc. ^«j£frfr:b&^#:©J5£T-&So Stt N T^i^— * 1 0 

^/^^-^ i o 6<DMmmm(Dmmizmfo&mtz£nT^%m>'&izi±^ ^4 

(is ^ 6 iz:^ 5 o 

££T% Ell 2 (E)©£c>£. Mte^©?W#YgS£*K 
1 0 6CDMW)T&W,(Dm21lzmfe-frm^ ; b(D<D^ T>?3-^3-—$> i o 6©^treF 
■i 1 6 2p , 3^Z(ir^^a#bTV^^^©rtJP-r±— ^>^M' $ffiS6<)tM 5 

cavhb. ^^^jljc-^ i o 6 (Dumw&(Dmmzmfei$Wit^tix^2>mtx 

112 (F)li;?i#:gil©tMi^^ 1 0 6©»tf?I 

^©M^at^#:ybs^VA^©© s ^^7^^-31—^ i o 6 © * ^ \f. ^ 1 6 2F*3{3(i 
?&##a#bTl^lII 1 2 (E 7^ 5^ ^ 1 0 6©tiM5&J;£K 

3r-f tf^-r 1 6 2 * 

U&^^fc}:. =^r^tf^^ 1^)93 tr^A^#-r^>*\ & b < Ii7^ ^^.oi— ^ 1 
0 6©^MlZ^#:^fe^^^/5!!!-rSo T^^^-^— ^ 1 0 6©Jlii2©M#: 
i) s viS^*X N Ell 2 (C)©M' maxTb^EIl 2 (E)©M' cav^^T-T^ai^fc 
&ttZ>m\\-(i— ?>X%M' varh-T^^s ?&#:^lft©?##:©J&^>KS£ £ 
•otx ^©iP^ t /b^bf #Jn-f^-— * >XM' var^^fbU 
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M' cav= / o*d/S (5$7) 

f^x-^ i o 6©^i&gptc^ >^^^{±^©v^-rtL^— #©^#}gMu *i 
4 i3at>^n^#i:^§o — ?&t% -f >^mnn^tis *^t?^ i 6 2^t^ 

fcl^fc^fc&s ftiP-f ^>7M' varfc^ l£f*:CD^£ t fc^^TS; 6 fc<fc. 

:x— ^ 1 0 6CD^tf5^ 162©d(EIll B#JB)&'.h£ < n !P*k 1 7 

(Hll 2 (C)##0 o d-T% t ink&MI&fcfrfrfc)^ >^7CD 
JP££U t ink-max&M' maxt&ftS t inkhl" So 01*.*^ ^>^*-h'J 
^^©jaBt^^^i^— ^ 1 0 6 > ^ Otffl L t ai^zk¥ tffiit I) o 
4 >P&mn&tl. 4 IstrommifiTPf-a-^-* 1 0 6fr & t ink-maxCD^^ 
WTfcltSils 5£6fc:<fct>M' var#3fc*fc£fbU 5$ 1 lz <fc O^igJl^f 
s^fc^tSo tot, -Y>*©*K®#t©45HF*3fc&;5IE?K TZJ-d. 
10 6(i^f >*©^J*#te£^*fctfcmT3£fc#T#£o 
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?>7?-=l^-$ i o 6<Dnnma&**% < u froggetdiag 

ik-?Z>o tot, 7^^ax-^ 10 6(W >^^^^»^tiT^<51^^ 

o 6 >^©Mt^ugijiitiit§ 0 -r>^^^^tis -r>^© 

oTx -f>^©M#. ^r^tf^^f 1 6 2 ©^2 a (mi 2 ( C ©SgH 
1*1 ££3 RID. ^-o-oi— ^ 10 6(±-f > ? (Dffimvm&i&tr fctftmt" S £ h 

IH 1 3 A©ffiSIXfcJ\ * 10 6 tr^-f 1 6 2 ^+^t^< 

rt??-*.^—* 1 0 6©^a&^^+^fc^§<*fc|ig< b£t§ 

M&lfef s ^©M^S^ibLT^&o -f >^ >b— h U y S^F*3CD-r >^©*#i$£i> 

^106^ >^©Mt^LTzR^fciHilUfe^Tfeo-rs t ink#t ink- 
max«fc t)/]N^V>i: tt3&, 106 ©SliJ^ A*^t> S&ffcfcfc'f > ^ 

^{*^©i^:#£^feo bfc#ot\ T^^^-^— ^ 1 0 6©ig«jfIl^©M^S 

M' = M' air+M' ink= ,oair*t air/S + ^ink* t ink/S (5$ 8 ) 

^^5, CCts M' airtt^M©^^-— ^>^-e$>Dx M' inkfefc-f >^©-f ^ 
— *>;*T-&£o /oairfc*£M©?BJK-e&tK pinkii-f >^O^T'$)l>o t ai 
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mi&ftU'pisTnfa&M-hu-r&izm^ tz?-^—* 106^ yzommz. 

ttU%&&¥-lzmffigftT^%merkll±, tair#ii#nU tink^^fSo ^ 

cd^jk wtit, ^m©^ tmnx* % z> & £ %mfeVT^&fr£>x* 

$> -2>o 

fciu T^^— # 1 0 6(DmmmU(Dot>. 723-3.^—$ 1 0 6CDjEi&££> 

0 6©igiM-frfrfc>«f£2M >^©<fr©fIJjt©®3»£Sink^b> TP^jl^ 

1/M' = 1/M' air+l/M' ink= Sair/( pair* t air)+S ink/( pink* t ink) 

(5£9) 

7 8#JP<s IP*,. 3^ 1 6 2©$§£d#$K. dibmfc 

©ip£ t ink-maxizjrb^^tiilr^ ?£#^it©^£ iztt btai«^g 
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Ell 3 Bfcfc. Ell 3A©iiYt*lt5-f >^:fe=fc«Ifrgtf© 
#$SJl$cifcf s ^©M^^^-To $tffc©#]£: bT-f >^^m-fX^^ 0 

o 

^V^Ts ^^^©^^©^T^o-r^T^^j-^— # 1 0 6 ©3^ 
tr^ 16 2l*lfc:«[«:*s^#-rS £5 ©1^ XtB«£l&£bfcB# 

©. ^©^Fj^iEfig^t^tHT-^^^^PM-r^o T^^-jlo: — * 10 6lt 
^r^if^^r l 6 2rt^cr^A s ^fc^nTl^^t^(3r^#:©^§t^m'^:•^n{^. 

©-Y ^— ^>XMacti:ft*n-f ^ >^M' i:©fD"T?&3o i!CT\ f^AP-f ^ 
-*>XM' ^r^©^Ji:M^T§o mt-^>^M' fcfc N J6ifr£fl©ft-;a 
t:* S 8lfltfDf1UB £ J: o TiIi&g0©Kfi# Jtfrtt Jttgap bT ^ £ £ £ ^^tlT 

H«©*i}!)n#£^-5o 

#j6JS&*f s&^fbb&l^ tot, 7^^ax-^ 1 0 614s »tt$3&A<Z) 
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— 73s M 5 cav#S4 tzjStfZM' max<fc t> %'J\£ l^m^iz^ jtfrfr±M 

!Pt>s ?&#:^tft©r&te#£©m^T\ T^^jtx.— * 1 0 6<D3f^ tf^ 1 
6 2l^i3M#:^B#-r^>^fc:. 7 5 3-3.^—$ 1 0 6 >«ifc©^£IE^{3f& 
mtr^^^Wis M' cav^M' maxcfc £ &'J^l^ £:Tfe3o ^ ^^^j-jc— 
^ 1 0 6^^$:©m^^iE5it^mT•t?.^M , max>M' cav& s ^ tf5M 
1 6 2 (DBVUzfrfrib t>te\<\ 0 

Z.Z\T*. M' cav(± N dp^tr^-f 1 6 2©<gM£f£{3;^Ll^M©?&ffc©K:l: 
-e$>^)o tot, M' max>M' cav©^£S;fr£>s T^irt— # 1 0 6 

^^T t^o Rff^©^ 1 6 2<Dflfn 1 6 KD^m^ahL, 

*5J:t>*Jr^tf^^ 1 6 2(DMg&db-r%£, 
W max> p* d/7Ta 2 U10) 

-efc&o si owit^j: 

a/d> 3 *7r/8 (SI 1) 

i:V>a^fW5f<©e>ti^o i^s SI lit ^tr^-r 1 6 2©BtK#R 

^©^{3RBt)^-r§o R^-e&l^-£rcD]VP max©S£fflV\ SlO^OTra 

tot^ SI 1 ^Mfe-T^P 1 6 lCD^la&cfcO^^ KT^-f 1 6 2cD^i^d 
^r^tf^ 16 2 §tt§7^^ax-^ 1 0 6-£&ftte\ ^ft^P^CD 
M#:* s ^<7)«SlT»$)oTs ^-O^ri-tr^^ 1 6 2 mzmfc&B, : &T%m&X'&-? 
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wm^^z. ^{i^^b-fe^-e^^vAo EP*>s j£aimi$#££>#gjgb&<T*K 

^tti:^MbTV>?>$)§|BlS©M^^ttl3^SjT-2>il^T. Ell 16 0 #fc;b 

^«-r^»o -©igsi^Eti 1 6 oizmmmtimBE^^^ ±%&mm 
i 6 4*«fcrrT«P«ffii 6 6 (3^©^«^«EE$^-r-g»o z<Dmm.*mmt 

cfc^T^-r^^^^ii— ^©»gi5©jHH©SSj%^JfflbT'l' >^# — h U 
* * £ tefc^CDFW© 4 > ^ CD^S^t^m bT & £ 
il 4A i5 ct XIM 1 4 B &\ 7^fax-^10 6W^«© s 7*^ 

^^i— ^ i o 6 com^mm(Dm^hm^W}(DmM^Wit^-ro -o^*- 

h 9> ^I^CDT^^aX- ^ 1 0 6©^*fefil/^;i/^*5(t?)-f >^${i©±T 
t± N ?^fai- ^ i o e^^bfemcD^SKiOJl^m^b^s Jgii§©«: 

[31 4 A *5<tt>*El 1 4 Bfcl&l^ gfcttfcfcT* 

^^-^ i o 6com^mmizx^xm^\,tz^mm^j(Dm^m{^ mmi± 
mm&^-r 0 Tp^z-^—f i o 6com'gMWjiz£^T, mi 4 a i^^m 1 

<d m %im. iz *f m -r % 9 s s? & ^mn iz ^m~t % « 

Ell 4A ££0*121 4 BlZ7jk\sfzMtej8UTl±, T.J-u trm-^<D 4 

121 1 4A(i7^^ax-^ 1 0 6®iffl[ll/^J: *) fc±4ftfc>f 

i:tOiEt*feao — ;£ N 121 1 4 BttT'^ii— * 1 0 6®ifttu^ 
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JVlZ&h^X -< > ^/ , J^'!!fV^ht©^^-t:•feSo 12 1 4 Atm 1 4 B <t ^hbl&^S 
HI1 4AOA-ii'|.1 l 1 BJ;D&4*£> h^f,8A^>htt?©fifSW^i: 

t#5. 7'-M.' ''Wi<D41]$> M*f>MS©^ ^ 1 0 6© 

Jfil&jP&Si: L -C> •••>;,! M%&K#>Z>fz&>X*%>2> 0 4££> hgiP^fcUfcOttf 
(JUT- UM<Di3t7> hfr£>gfc;LTfc J;V>o -CITfis 4*i»h@ 

A»&8*^^ Ml LT-CDfg-^&tfcitiU I^DyW^fcJ;ot4A>)> 

So ? p y V ; «i x(l >^# — h >; y ^ti^D^it &tbS^#f*:fB*S^iS^ 
£«ii-f & t- f.;o f j p * ? h^f bv>^ p y^c^wtifcSii:^ bv^o ^ 

8 ± > m i x x <r>m'A*mfeT z>i&mzm < s ffit©* > h *T»m^t & £ 
o c ti i -l Bfz&^Tfcts 4*^> hg^e. 8±/^> hms.x(Dmm 

PS F«3 © IK'f l.'il £■ / ! ! L X t> X ^ o 

^.T*)ct^ (M'j.^-n o zoj5mz&^xb&Mmmk*mti>2>z.h&x*%Zo 

— h D y ^p*iititfifc^nTi>S«-a > 2:-f >^#- h U y ^rtti^v^-g- 
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mi 5 lis ^7 10 6 ^StDft^^E^i— ;Wfcl 0.0 ^UT— <ffct3 

It tt& % tfcfcJ r & £ o i3«t£& £ HT V ^ S o ^HJSB^CD ^ — lOOli, 
§S*frlt7^^ai-^ 1 0 6 §m?3<t{t§fci6(D?*<*:^IR<tgPl 0 1£ 
*T£o ^tt^SmftSP lOlli, ¥lBa s ra:»33©&©2&& 1 0 2±fcgK»(g-ftc: 
J: D^-T^T'^^-a- j:-^ 10 6 ^HX^bfeRtigB 116 SJRia-fcflKgfc&o 

V — 0 4 a, 10 4b^7^^ax-^ 1 0 6 ®ttS4g|?K:&$fe£r *U 

1 0 6:&M*»bfc«!!UB-5&-f — h u 

S?^ -;]/#; 4 OOlt *ftfla§S§3tfr6B 4 0 1 CJE«^B^*g&4 0 5 *9&fiSS<aeft 
TV^o $Effc^SP&tft3B 4 0 li± N ¥®#IE;£?£±©S&4 0 2 JifcRj&RcDpg 
ttS5 4 0 3#Jfcfifc£ftTV>3o J±«=£S^»3fl4 0 5 Its P3tigP4 0 3± 

ic^t z>titzmvtmm4 o 6 & 4 1 3£^-t? 0 m^mm4 o 6©{udS£ 

IS!»^tlfeiaaJ4 1 3lZl±s TV?-!.?-—*? 1 0 6#i3g£*L£ 0 

El 7 A, il7B> Ell 7Cfc*x a — ^©MfcffeO^^^^-To 
i 1 5 t^Ufet^a-^l 0 0 i:NSKx il7 N EI17B. H 1 7 C©^E 
5^ a.— ;i/#:5 0 0 tt s 5 0 2 :fe JttfPJ&SB 5 0 3 ^Wt^iSMM^ 5 
0 1 *<5tSo ^E^a.— JV&.5 0 OfcL K»7>f 5 0 4 aSt5 5 0 4 b, 
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$ 10 6. 5 0 8, h 5 1 0 £ fc^-T £ 0 

jttttSSratffrSB 5 0 1 lZ<S£nz>M-£5 0 2 it. 'J-K7^t5 0 4 aM5 0 
4b*JRS-CS*«k5*itolBt||P«5 5 1 4&m&£ti, T^^zl^l-^ 106, 
7-f/l/A5 0 8, h 5 1 0 £J&^T» £ £ ck 5 J3|HIg|$ 5 1 3^fifc^n 

§c 7^/fax-^ 1 0 6{±ri/— h 5 1 0*^bTJE«^g$l*SP5 0 5 

tot, 'J-F7^f^5 0 4aM5 0 4b, 7^?ax-^10 6, 
7 >f ;i/A 5 0 8 h5 10it ^ttSSBtfrSB 5 0 1 UTlfc 

±m&±TXifttZ&ti>teFl&&5 0 3#ff^£ftT^3«> R&gB 5 0 3<D±m<D 

tTJjfatzm&izwL&zntzW&s 1 3±t7^^ax-^ 1 o 6&mw$tix 

^ESJjl— ;Wfc5 0 OCDftHft&ffimisT&r), ^(DmUmzT??- ax- ^ 1 0 
6^f^*it^a 0 ^(Dfz&b, ^ifa.— ;i/#:5 0 0 1 ©JS^X&flJ 

§Pi3^*^n§i:s T^jljc— * 1 0 6^#§*#:l©±T^fRl{3^fbTM#4 
-T^o ^i?:x.-;Wfc5 0 0 ©^©ftS^J^tts 1^mi4tfe^^T(5l^3 0° 

£>6o° (Dmht^^ttm^^o 

^i-;Wfc5 0 Ofciu 7^fax-^ 1 0 6 #^§§W 1 ft S3lE«£ £ 

^l#^:#:l©(I'M{c:^^tt§^^^ 7-7^^-^-7 10 6^ M£4L^c\ 

1 ©±flk TiftU ^{iMiJ^lpKct^C^^l^aiO^lt^tLao 
— ^^-;W*5 0 0#, ^m&foinmWl aLlz$kM£ti2>Wi&lz^ 7 

o *^ff^T*ii> Jfctt^l^CD l-oiiUt-^ «jg#:6 0 0 
-T£o ^E— ;i/ K«st#:6 0 OtiT^^ax-^ 10 6 t^—JV FSB3 6 4 

7>73-n-3L—$ 10 6 £:^E — Jl 6 4 hti— ftU-E£B£*lTl^o ^ 

— ;bh^3 6 4(±^'Jn>^^cDnj^tt©M3^tcJ:oT^^ti?)o F 
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3 6 4t±|*J!U;<C U- F»7-r-^3 6 2 SlitSo ^E— ;i/Fg&3 6 4{i^^^J-^ 

— * 1 0 6/j-:-.viLlro 2*©^§ftS &5£.tef&£tlX\^Zo ^^3 3 6 

4&^-)l !- r.i: 3 C 4 h*i®mkimfeT2>fztsb^ ^E — ;U KSP 3 6 

4©2^cD; 1 'o;^^j|iX«C^J5!c^tl^o ^E— ;i/ Knfl3 6 4 ii7^fa ac— ^ 1 
0 6 1 <")j'.j^(3^mr^«t-5^^1^^#^tl. T^^o:— * 

10 6 rj: : t v;;,i; ^f* l i*]©-f > * fcgEftfe-r £ o ;i/ KSP 3 6 4 }3 £ o Ts 
i o r>©±isB«fiii 6 4 N i±mmi 6 o, MxiT^mm 1 6 6fcfc 

[H 1 8 col - n V ittjgrffc 6 0 0fi<tot, ^E— )V KSP 3 6 4 1 
Kfc:^- U > v Iftii 3 7 2 ^iftg&^CDTN -f > ^ ^SSS^flc 1 < V^o 

%tz, g?;SM:«- 1 CDMSfr^— ;i/ K«^6 0 0 ^tBifti*l-e^i)©t\ 
TZ?-jl3--9 1 0 6 &^£©^Mfr£^T<5Cl£#T"^<5o h 

10 6^ „!UVJA-4-oiiIfl^#fc*. ^E— ;i/ Ffl|jg#:6 0 0 ^E— ;i/h*gP3 6 
4#\ 7^-/ ax-V 1 0 6^itt^SOt?s ^fSS*^l©±®^t,S*LT 

&&<^ 7i/j-a.3- — 9 1 0 6©Mi&fI^±m#:^t^mi-^o ^oT. -ML*) 
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&o ®ssst£6 1 ofcju mi ip^mi <b%mwm\z.&tt%? 5 =L?L—$ i o 6 

m^T-r >^£-h U y^fciBii-rSilhASTtSo E 1 9 A, il9BC^ 

* 1 0 6«|5J-©H1S§S^6 1 0fc*V\-C^3W*:IB«^®7©T*ft:7^^nT 
V^. Ull^afe 6 1 Ofcfciu |IIJ&^6 1 0£^>*3b— h U y^fc^DfWS 
fcto©*2/><gP6 1 6#&iB0&J&<*;h/r^So £^Stf6 1 6 tcfcoTHIS&SM 
6 1 0$^>^*-hU>y^t@^n o ¥#fm«^®7©*«|i«KP6 1 2*5 
ZUTtr^z-^—* i o 6o^M? 1 0 7# N ytti- V V yi?<DW£t*ft 

4^3M*:fBtS#m 7 & s fllit H E E P R O M& if ©« nTffe&^fM ^ U 

izx-oxmm^nx^^o *mmvm^&t7 k7^fax-^ 106 t^ra— 

©@8&StE6 1 0±iZffM£T^3©T\ * 1 0 6 » tf *a(M*:SBtt 

^7§^ >^#- h U y ^fcStffrW-SP&fc: 1 ®©Etftttx;g-e8F*ro Sfc. >f 

M©^IS#iiM£*l3©T% -f >^#- h »J y$>©«jft=r;* h#ffifcfc£ft£o 

%> 0 ¥mmvm.^&7&T?^3-^— * 1 o 6»tfc^>^ ^<e$t 

m^P8 1 0 ^Hil^^fi^^^J^ 8 2 0#*l5£bfc*S*&£©ilMR& 
fefftU f3«^8 5 OfcbTffMH"rS£ #i:b<tt: N ^^IBH^ 

©7t± N 7^^ax-^ 1 0 6©^f tflfct^g^O^, 3te©^:7 
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